VERSION 1 -REVIEW
GENERAL COMMENTS
This is an excellent study about a very relevant topic.
There are a few comments that might be adressed in the discussion and especially in the limitation section of this study: Typically, the onset of overuse injuries is complex and multifactorial. Risk-factors to develop an overuse running injury come from biomechanics (e.g. leg axis instability, ankle axis instability, strength deficits or strength dysbalances), clinics (increase/decreased ROM, muscle shortening) and training and from combinations of those. The authors of this study focus on the training factors and some non-running related factors. This will only partly answer the onset of overuse injuries, though important issues from training will be answered. It seems appropriate to discuss this in the limitation section. At least there is some information about additional strength training, though limited to specific areas (e.g. lower extremities) in the study design. Could this be more specified (what muscles/movements trained)? Is there a chance to include some easy tests about muscle flexibility? If there are no good possibilities to add/specify, please discuss this limitation at the end of your proposal (maybe also name some studies in the introduction section that have researched clinical & biomechanical factors). Overall this is a very good study design and this study will give great insight into training related factors in the developmental process of overuse injuries in runners.
REVIEWER

Richard Ittenbach Cincinnati Children's Hospital REVIEW RETURNED
28-Dec-2016
GENERAL COMMENTS
Thank you to the authors for sharing their manuscript with us for review. I found the paper to be both interesting and relevant to the readership of BMJ Open. With this in mind, however, I have several concerns about its publication potential in its current form. These concerns are detailed below. As a biostatistician, I will limit my thoughts to the statistical and study design parts of the paper.
(1) As currently written, the Abstract and Methods sections are written in such a way as to suggest that it is a completed 'prospective' epidemiologic study. My recommendation would be to state clearly that this is a study protocol paper, so as not to give the impression that Results are contained in the present paper.
(2) The authors state quite clearly that they did not conduct any power or sample size estimates in the planning of the study. If this were a completed study, I would have taken on faith that it were powered appropriately and that 20,000 subjects would allow for more than enough power to detect whatever measures of association they were going for (including subordinate groups). However, given that it is a protocol manuscript, the authors should not get a pass on this point. There are number of benefits to the power estimates, beyond simply clearing a threshold. I would encourage the authors to formalize their sample size estimates for the actual study and detail out the anticipated effect sizes for the cohort as well as any relevant subgroups (e.g., 3, 6, or 9 BMI groups). I am not worried about the power, just the authors' ability to detail out more completely the study particularly as it relates to subject burden.
(3) Study hypotheses are stated in general ('some of the mainhypotheses…' pg 6) as opposed to specific terms. Authors are encourage to state more clearly which are their hypotheses of interest and not worry about 'other hypotheses will be explored…' (pg 7). These should be tightened up in subsequent drafts of the paper.
(4) A major concern that I have observed pertains to the emphasis on 'risk of injury' (pg 6) in the hypothesis and yet the endpoint of interest is actually injury (pg 11)-if I am understanding the authors' intent. I actually like the emphasis on 'change' in activity but find the imprecise terms distracting. My recommendation would be to tighten up the language regarding the hypotheses and make it consistent with the Methods text (e.g., outcome, exposure, effect modifiers).
(5) I found the statistical analysis section a bit cumbersome to read. Rather than devote so much time to the classes of terms, why not simply state the tests of choice in general or by hypothesis (e.g., Cox PH model) and then detail out the outcome of interest, testable covariates and potential confounders by hypothesis? If injury is the outcome of interest, then it would seem as if a time-to-event model would be an appropriate one to use (including with a time varying covariate). The authors will have to explain more fully what they mean with their potential measures of association such as restricted means and average treatment effects. As currently written the protocol does seem to call for an adjusted time-to-event study.
(6) Given the large amount of data (active as well as passive) gathered and the fact that the Garmin unit will be transmitting individual-level data into a central database, I would encourage the authors to explain what safeguards are in place to protect the individual's information.
Once again, many thanks to the authors for their hard work in composing this protocol study manuscript. I believe that with increased precision of wording and ideas along with a more directed focus on the methods used and their direct relevance to clearly articulated hypotheses this paper would have wide appear to the readership of BMJ Open.
VERSION 1 -AUTHOR RESPONSE
Reviewer ( The authors propose an ambitious project which has great significance for distance runners, coaches, researchers, and community-based healthcare professionals. I am very familiar with the runningrelated injury epidemiological literature that has investigated training-related and behavioral risk factors, and so the attraction of this particular study is the emphasis on time-dependent exposures in relation to running activity. The use of the multinational company Garmin, a worldwide distributor of running-related technologies, to assist with recruitment and data collection, is highly enticing.
Thank you
The standard of written English is questionable in parts throughout the manuscript,
The manuscript has been corrected for spelling and grammar by a language editing service.
however, this is a small detail given:
(i) The narrative is comprehensible for the most part; and,
(ii) The running-related injury literature is desperate for a prospective cohort study of this order and magnitude. Owing to the nature of the advanced statistical analyses, I would recommend a specialist statistician review this component of the study.
Please refer to the comments provided by reviewer 4, Dr. Ittenbach, since he is a biostatistician.
Reviewer: 2
Reviewer Name: Bruno Saragiotto Institution and Country: The George Institute for Global Health, University of Sydney, Australia
Please state any competing interests: None declared Please leave your comments for the authors below I would like to congratulate the authors for this outstanding work. The authors will have a lot of work in this study but it is everything perfectly specified in this protocol. Accepted for me.
Minor comments:
-Page 5, line 51: I think this statement should be softened ("seems to", "appears to") since the most recent syst review on risk factors didn't describe sudden changes in running as an important risk factor. Although this statement is the basis for the rationale of the project (which is very important), but I would say it more cautiously.
Agreed. The systematic reviews referenced don´t specifically describe sudden changes as an important risk factor. "…has been proposed…" is changed to "…seems to be…"
Reviewer: 3
Reviewer Name: Stefan Grau This is an excellent study about a very relevant topic.
There are a few comments that might be adressed in the discussion and especially in the limitation section of this study:
Typically, the onset of overuse injuries is complex and multi-factorial. Risk-factors to develop an overuse running injury come from biomechanics (e.g. leg axis instability, ankle axis instability, strength deficits or strength dysbalances), clinics (increase/decreased ROM, muscle shortening) and training and from combinations of those. The authors of this study focus on the training factors and some non-running related factors.
We fully agree with the reviewer, that the origin of overuse-related running injuries is multi-factorial. In the distance running-related injury prevention context, researchers should consider how much running is 'too much', as well as how factors such as BMI, footwear, gender, and surface and terrain, influence the dose-response relationship between running participation and injury risk. This will only partly answer the onset of overuse injuries, though important issues from training will be answered. It seems appropriate to discuss this in the limitation section. At least there is some information about additional strength training, though limited to specific areas (e.g. lower extremities) in the study design. Could this be more specified (what muscles/movements trained)? Is there a chance to include some easy tests about muscle flexibility? If there are no good possibilities to add/specify, please discuss this limitation at the end of your proposal (maybe also name some studies in the introduction section that have researched clinical & biomechanical factors).
Based on the data available, we are unable to explain all mechanisms leading to running-related injuries. For instance, no data on muscle flexibility is registered and we are, as a consequence, unable to identify if changes in muscle flexibility affect the structure-specific load tolerance / capacity leading runners to being able to tolerate less running participation before injury occurs. There are many, many more of these data gaps. The reviewer is correct, that this limitation was missing in the discussion. We have discussed this more in detail in the submitted manuscript: "As a second limitation, it is important to stress that continuous measurement of factors like muscle flexibility, strength deficits, increased or decreased range of motion, to name a few, are needed to fully grasp the mechanism behind running-related injuries. Since it is impossible to quantify all relevant data from the included runners, it is unlikely, that we are able to identify all etiological mechanisms leading to injury based on the data set collected"
Overall this is a very good study design and this study will give great insight into training related factors in the developmental process of overuse injuries in runners.
Reviewer: 4
Reviewer Name: Richard Ittenbach Thank you to the authors for sharing their manuscript with us for review. I found the paper to be both interesting and relevant to the readership of BMJ Open.
With this in mind, however, I have several concerns about its publication potential in its current form. These concerns are detailed below. As a biostatistician, I will limit my thoughts to the statistical and study design parts of the paper.
In the abstract, introduction and methods, it has been highlighted that the paper is protocol-based.
A power calculation based on a superiority model has been included.
(3) Study hypotheses are stated in general ('some of the main-hypotheses…' pg 6) as opposed to specific terms. Authors are encourage to state more clearly which are their hypotheses of interest and not worry about 'other hypotheses will be explored…' (pg 7). These should be tightened up in subsequent drafts of the paper.
In the hypotheses-section, the following changes have been made:
-"…, some of the main-hypotheses to be examined are" has been replaced by "In this study, the main-hypotheses to be examined are" -The following text has been deleted: "In addition to these three hypotheses, other hypotheses will be explored using other analytical approaches, such as Bayesian statistics and machine learning." (4) A major concern that I have observed pertains to the emphasis on 'risk of injury' (pg 6) in the hypothesis and yet the endpoint of interest is actually injury (pg 11)-if I am understanding the authors' intent. I actually like the emphasis on 'change' in activity but find the imprecise terms distracting. My recommendation would be to tighten up the language regarding the hypotheses and make it consistent with the Methods text (e.g., outcome, exposure, effect modifiers).
We understand and acknowledge the reviewers concern. The term "injury risk" has been replaced by "injury development". The hypotheses now reads:
H1: A dose-response relationship between change in running activity and injury development exists in the sense that a larger change (progression) is associated with a greater rate of sustaining a running injury.
H2: At similar amount of change in running activities, runners with greater body mass index, higher age, previous injuries, or low activity of daily living are more prone to sustain running injury compared with lighter, younger runners without any previous injuries.
H3: A biological interaction (absolute excess risk due to interaction on an additive scale) exists when examining the synergy between changes in running activity and changes in non-running-activityrelated variables to withstand load. In particular, greater progression in running activities combined with changes in non-running-related variables leading to a decreased structural capacity is assumed highly injurious.
Admittedly, the statistical analysis section was cumbersome and confusing to read. Therefore, the section has been completely restructured with emphasis on pseudo-observation method. Hopefully, the statistical bride is more appropriately dressed now.
We have added the following information in the methods section (data collection): "and the standards outlined by the European Union. No personal identifiable information will be published or shared.
Person-specific label numbers will be used to merge Garmin Connect data with injury data from questionnaires. These person-specific label numbers will be used during all sharing and processing of data within the RUNSAFE research group at Aarhus University"
Once again, many thanks to the authors for their hard work in composing this protocol study manuscript. I believe that with increased precision of wording and ideas along with a more directed focus on the methods used and their direct relevance to clearly articulated hypotheses this paper would have wide appear to the readership of BMJ Open. 
GENERAL COMMENTS
The authors have done a stellar job of revising the manuscript based on the reviewers comments. I see absolutely no reason to withhold this highly novel study protocol/design paper from being published. I would, however, like to see the narrative further revised from a linguistical and grammatical standpoint (e.g. try to avoid using size adjectives such as "massive" in the paper, especially when they are repeated in sucession).
Minor points:
Can the main hypothesis be rephrased to: [we hypothesise that] 'A larger change in running activity is associated with a greater risk of running-related injury'. This is indeed the alternate hypothesis rather than a null, however it is straight to the point. Please do feel free to retain the original. Likewise: 'Runners with a higher BMI and age, runners with a history of previous injury, and runners with a lower activity of daily living, are at an increased risk of runningrelated injury relative to lighter and younger runners with no history of previous injury who comparably change their running participation'. Again, feel free to retain the original. Hypothesis #3 is fine, however it requires touching up linguistically (e.g. "...changes in non-running-related variables leads to a decreased musculoskeletal structural capacity to tolerate running load, which, is assumed to be highly injurious"). Or something to that effect for readability.
